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. A thin fiIm Iabe1, either dear or °P ac l ue » is Printed with an ink layer (4) and a multiple-layer heat-activated adhesive layer 
(2, 3) for bonding to a glass container (I). 
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CO NTAINER LABEL AND METHOD FOR APPr.VTMrt gAivn? 

REFERENCE TO RELATED APPLICATIONS 
This application is a continuation-in-part of 
application no. 07/267,877 filed November 7, 1988, and 
is related to concurrently filed applications having 
attorney docket numbers A-5477-1, A-5635 and A-5636, 
the disclosures of said applications being 
incorporated by reference herein. 

BACKGROUND OF THE INVENTION 
The present invention is directed to a technique 
for labeling containers, and more particularly to. a 
technique for applying decorative and/or informational 
labels to glass containers. 

Glass containers are currently labeled in three 
15 different ways. The predominant method is printed 

paper labels glued to the container at the time of 
filling and sealing. Such labels offer almost 

unlimited art potential and are commonly used on food, 
and both returnable and non-returnable beverage 
20 containers. This is the lowest cost technique, but 

offers little resistance to label damage. Also, the 
glue systems used are a constant source of problems in 
high speed bottle filling operations. 
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A second, and more recently developed, container 
labeling technique is that of applying a thin 
styrofoam label to cover the container from shoulder 
to heel, with the decorative and/or informational 
material being printed on a more dense outer skin of 
the styrofoam label. This is widely used on lighter- 
weight one-way bottles common in the beverage 
industry. it offers some impact resistance and a 
large surface area for printing product information 
and instructions, as well as company logos. of 
necessity, it covers a majority of the container and 
prevents visual inspection of the contents by the 
consumer. -m addition, it is more costly than the 
paper label, has little durability and becomes easily 
15 soiled. Because the printing surface is relatively 

rough, high definition printing is not possible. it 
also becomes a contaminate at the glass recycling 
center as _ we 11 as at the glass plant when remelting 
the container. 

A third container labeling technique is that of 
printing ceramic ink directly on the container surface 
using a screen printing technology. while the label 
appearance is generally good, the technique is 
typically limited to two or three colors due to cost 
considerations. A recent development is the preprint- 
ing of a ceramic ink decaL which is then transferred 



20 



25 



WO 90/05353 



o 

PCT/US89/04888 



10 



to the glass container surface. This permits high 
definition printing and offers greater opportunities 
- for color and art variety. Fired ceramic inks are 
extremely durable and will survive the alkali washing 
processes required of a returnable container. 

However, both the direct printing ceramic ink and 
ceramic ink decal techniques require subsequent high 
temperature firing to fuse the ink to the glass 
substrate. In addition, while the preprinted ceramic 
ink label reduces the technical problems somewhat, 
both techniques require extreme attention to detail, a 
•high level of maintenance and are run off-line at slow 
■ ! P .f ed '. Wl . th high labor costs - Due to the high cost, 
ceramic inks are the least commonly" used labeling 
15 technique . 



SUMMARY OF THE INVENTION 
It is an object of the present invention, with 
certain variations, to overcome the above-described 
disadvantages of prior art glass container labeling 
techniques. 

More particularly, it is an object of this 
invention to provide a label which is durable, highly 
impact resistant and abrasion resistant and permits 
the highest quality graphics. 
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It is a further object of this invention to 
provide a clean, self-contained adhesive bonded to the 
label that will insure tight, waterproof adhesion of 
the label to the glass container. 

These and other objects are achieved according to 
the present invention by a label comprising an opaque 
or clear film substrate, which has preferably been 
coated on both sides with acrylic to serve as a 
compatible interface bond with the other materials 
used in the process and also to provide a high gloss 
surface. Graphics are printed on the acrylic layer, 
preferably using a solvent-based acrylic ink. The 
graphics can be reverse printed when the film is 
clear, which gives the appearance of the "fired on" 
15 label. When the fil m .is opaque, the graphics are 

front surface printed using the opaque film as a 
background or part of the graphics. The label is then 
provided on its container side with a -two-layer, heat- 
activatable adhesive, activatable on contact with the 
20 heated container. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be more clearly understood 
from the following description in conjunction with the 
accompanying drawings, wherein: 
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Figure 1 illustrates the construction of a label 
according to the present invention, with a transparent 
film layer; 

Figure 2 illustrates the construction of a label 
according to the present invention, with an opaque 
film layer; and 

Figure 3 illustrates the construction of a label 
according to the present invention with an opaque film 
layer, and having an anti-abrasive cover layer. 



DETAILED DESCRIPTION OF THE INVENTION 
Referring to.Eig. 1, the glass bottle is shown at 
1 with the label itself being shown in exploded view 
at the right side of the Figure. The label according 
to this invention comprises a film substrate 5, such 
as polypropylene, which has been coated on both sides 
with acrylic 6. Polypropylene was selected for cost, 
durability, clarity, and availability, although other 
materials would also be acceptable. The acrylic 
coating 6 serves as a compatible interface bond with 
the other materials used in the process and al so 
provides a high gloss surface. A suitable acrylic 
coated polypropylene flin, is available from Mobil 
Chemical Company. 

Graphics are printed on the acrylic layer 6 via 
25 ink 4. A gravure printing presS is the preferred 



method of printing because of its very high quality, 
very high volume capability and well as low cost due 
to its high speed, although other printing techniques 
could be employed, if desired. The graphics can be 
reverse printed (Fig. 1) or front surface printed 
(Fig. 2). When the film 5 is clear reverse printing 
gives the appearance of a "fired on" label. When the 
film 5 is opaque, the graphics are front surface 
printed (Fig. 2) using the opaque film as a background 
or part of the graphics. 

In either case, solvent based acrylic inks 
readily available from printing ink suppliers are 
preferred, although these are not the only inks which 
may be acceptable. The inks may be cured with heat, 
ultra-violet light or electron beam. 

Adhesive is then printed over the entire bottle 
side of the label, including the graphics in the case 
of the clear film substrate. In the case of a clear 
film where the graphics are on the bottle side of the 
film 5, all of the printing, both ink and adhesive, is 
completed in one pass through the printing press. m 
the case of the opaque film, the adhesive is printed 
on the opposite side of the film from the graphics. 

The adhesive is a compound of several materials, 
all commercially available, which when applied to the 
label form a heat- activated adhesive. The adhesive is 
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preferably made up of two layers which act together to 
bond the film and ink to the glass. The first layer 
3, printed after the graphics are printed, is a 
solvent based vehicle, such as that available from Sun 
Chemical Corporation as "PG890334" . The second 

adhesive layer 2 is also printed, in this case in a 
horizontal line pattern. The space between lines of 
adhesive* layer 2 prevents the entrapment of 
undesirable air under the label by allowing it to 
escape along the paths formed by the spaces, .in the 
preferred embodiment herein, the layer is made up of a 
mixture of two materials in the range of ratios of 
50:1 up to 10:1. The greater of the two materials is 
an adhesive such as "adcoat 50C30" available from 
15 Morton International Company. The lesser of the two 

materials is a coupling agent such as "A- 18 7" 
available from Union Carbide Corporation. The 
materials are mixed prior to application to the press, 
and the mixture has an observed shelf life of 
20 approximately 24 hours. 

Each of the adhesive layers is heat dried, 
although with some reformulation the layers may be 
printed and cured with ultra-violet or electron-beam 
energy. 

25 The adhesive is formulated to maintain a label 

bond to the glass container when wet, such as in the 
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hot water pasteurization process common in the beer 
industry as well as long term cold water submersion 
practiced by consumers of beverages and foods packaged 
in glass containers. Printing the adhesive on the 
label insures complete coverage of the label ' and 
therefore complete label bonding to the glass 
container, as well as eliminating the often messy 
water-based and hot-melt adhesives commonly used at 
present. 

Application of the label to the glass container 
is accomplished using commercially available labeling 
equipment. Immediately prior to labeling, the 

container surface may be heated to approximately 200 
°F. At this glass surface temperature, the adhesive 
is instantly activated by the hot glass surface and 
provides a strong bond which allows subsequent 
conveyorized handling without label movement or 
damage. Upon cooling to ambient temperature, the 
adhesion of the label to the glass surface is stronger 
than the film itself. 

The glass container, when labeled and described 
above, may be further processed, e.g., by applying a 
protective film 7 as shown in Fig. 3. This would be 
especially useful in the case of an opaque film 5 
having the ink printed on the outer surface and 
exposed to damage, and less needed in the case of Fig. 
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1 Wherein the ink is already protected by the film 5 
itself. In either case, however, a conventional high- 
slip film solely for label abrasion resistance would 
be advantageous, or a protective or color coating of 
the type described in copending patent applications A- 
5477-1 and A-5635 identified above could be used. 
Other coatings would also be acceptable. The top coat 
adds to the impact resistance of the film label, 
additionally protects the film label against abrasion 
and acts to enhance the visual appearance of the 
container, label and contents. 

The acrylic coating of the clear film and the 
acrylic inks and coating on the film bo.th promote 
adhesion of the top coat materials to the label. 
15 Jt wil1 be appreciated that further modifications 

could be made to the embodiment disclosed above while 
still obtaining many of these advantages and without 
departing from the spirit and scope o'f the invention 
as defined in the appended claims. 
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What is claimed is: 

1. A label for a container, comprising: 

a label layer carrying information thereon 
and having first and second sides, with said first 
side to face said container; and 

a heat-acti vat able adhesive on said first 
side of said first layer. 

2. A label according to claim l f wherein said 
adhesive comprises first and second layers cooperating 
to form a heat-activated adhesive. 

3. A label according to claim 2, wherein said 
first layer comprises a bonding material. 

4. A label according to claim 3, "wherein said 
bonding material is a solvent-based vehicle. 

5. A label according to claim 3, wherein said 
second layer is disposed a side of said bonding layer 
facing said container and comprises an adhesive layer. 

6. A label according to claim 5, wherein said 
second layer comprises a mixture of an adhesive and a 
coupling agent. 

7. A label according to claim 6, wherein the 
ratio of said adhesive to said coupling agent is 
between approximately 50:1 and 10:1. 

8. A label according to claim 1, wherein said 
adhesive is printed on said label layer. 
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9. A label according to claim 1, wherein said 
label layer comprises a base material and a printed 
ink layer on a side of said base material facing said 
adhesive. 

10. A label according to claim 1, wherein .said 
label layer comprises a base material and a printed 
ink layer on a side of said base material opposite 
said adhesive. 

11. A label according to claim 9, wherein said 
base material is transparent. 

12. A label according to claim 10, wherein said 
base material is transparent. 

13. A label according to claim 10, wherein said 
base material is opaque. 

14. A label according to claim 1, wherein said 
adhesive is instantaneously activated when contacted 
by a surface temperature in excess of 180 °F. 

15. A label according to claim 1, wherein said 
adhesive, upon contacting a container heated to 200 °F 
and thereafter cooling, exhibits a bond strength 
greater than the strength of said label layer. 

16. A label according to claim 1, wherein the 
entire label is transparent except for said printed 
ink. 
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17. A label according to claim 5, wherein said 
second layer is formed, in a pattern to permit the 
escape of air from between said label and container. 
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